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(54) [MAGE FORMING APPARATUS, CARTRIDGE, AND IMAGE FORMING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image forming apparatus, 
cartridge, and image forming system which output a detection signal for 
residual amount of developer acquired by detection of residual amount 
of developer, and output alarm signals that the residual amount of 
developer is getting smaller or replacement is required in a short time so 
that a user can clearly recognize the alarm signals whether output of 
alarm is requested by the user or not 

SOLUTION: A cartridge C has a developing device 4 provided with a 
developer housing part 41 for housing developer, and a residual amount 
of developer detecting means 33 for detecting the residual amount of 
developer in the developer housing part Residual amount of developer 
detection signal acquired by the residual amount of developer detecting 
means 33 and a signal indicating the state of the cartridge C are 
respectively independently outputted to a controller part, and the alarm 
signal about the state of Cartridge C is given to the user when 
necessary. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the image formation equipment with which a cartridge is removable with equipment and forms an 
image in a record medium said cartridge The developer residue detection signal which has the developer 
equipped with the developer stowage which contains a developer, and a developer residue detection means to 
detect the developer residue in said developer stowage, and was acquired by said developer residue detection 
means. Image formation equipment characterized by what the signal showing the condition of said cartridge is 
independently outputted to the controller section, respectively, and a user is provided with the alarm signal 
about the condition of said cartridge for if needed. 

[Claim 2] Image formation equipment of claim 1 characterized by changing the signal showing the condition of 
said cartridge according to said developer residue. 

[Claim 3] Claim 1 or 2 image formation equipment which are characterized by changing the threshold of said 
developer residue according to cartridge capacity. 

[Claim 4] The signal showing the condition of said cartridge is claims 1 and 2 or the image formation equipment 
of 3 characterized by including the information which the developer residue in a cartridge comes out enough, and 
expresses a certain thing. 

[Claim 5] The signal showing the condition of said cartridge is claims 1 and 2 or the image formation equipment 
of 3 characterized by including the information showing the developer residue in a cartridge being an amount 
which affects image quality. 

[Claim 6] The signal showing the condition of said cartridge is claims 1 and 2 or the image formation equipment 
of 3 characterized by including the information showing the developer residue in a cartridge being an amount 
which has a bad influence on image quality. 

[Claim 7] the information concerning [ said cartridge ] the class, use number of sheets, or toner residue of a 
cartridge — "reading/writing" — a possible storage means — having — the body of image formation equipment 

said storage means — receiving — "reading/writing" — image formation equipment given in one term of 
claims 1-6 characterized by having a possible means. 

[Claim 8] Image formation equipment of claim 7 characterized by making said storage means of said cartridge 
memorize the rate of reduction of said developer, and/or the operating frequency of said cartridge. 
[Claim 9] Claim 7 or 8 image formation equipment which are characterized by making the existence of the output 
of warning which expresses the condition of said cartridge with said storage means of said cartridge, and/or the 
date of an output memorize. 

[Claim 10] Said developer residue detection means is image formation equipment given in one term of claims 1-9 
characterized by outputting the signal acquired by measuring at least two inter-electrode electrostatic capacity. 
[Claim 11] Said controller section is image formation equipment given in one term of claims 1-10 characterized 
by not providing a user with the alarm signal about the condition of a cartridge, but controlling image formation 
conditions based on the inputted signal. 

[Claim 12] Furthermore, image formation equipment given in one term of claims 1-10 which have a display means 
and are characterized by transmitting and displaying the signal for displaying the information about the detected 
developer residue, and/or the alarm signal about the condition of said cartridge on this display means. 
[Claim 13] Furthermore, image formation equipment given in one term of claims 1-10 characterized by 
transmitting and displaying the signal for displaying the information about the developer residue which the device 
which has a display means, and a communication link are possible, and was detected, and/or the alarm signal 
about the condition of said cartridge on the device which has this display means. 

[Claim 14] Said cartridge is image formation equipment given in one term of claims 1-13 further characterized by 
the thing of [ at least one ] an electrophotography photo conductor, an electrification means to electrify an 



electrophotography photo conductor, a development means to supply a developer to an electrophotography 
photo conductor, and the cleaning means to clean an electrophotography photo conductor which it has. 
[Claim 15] The cartridge characterized by what it has the developer equipped with the developer stowage which 
contains a developer, and a developer residue detection means detect the developer residue in said developer 
stowage, the developer residue detection signal acquired by said developer residue detection means and the 
signal showing the condition of said cartridge output to the controller section independently in a cartridge 
removable to image-formation equipment respectively, and a user provides with the alarm signal about the 
condition of said cartridge for if needed. 

[Claim 16] The cartridge of claim 15 characterized by changing the signal showing the condition of said cartridge 
according to said developer residue. 

[Claim 17] Claim 15 characterized by changing the threshold of said developer residue according to cartridge 
capacity, or 1 6 cartridges. 

[Claim 18] The signal showing the condition of said cartridge is claims 15 and 16 or the cartridge of 17 
characterized by including the information which the developer residue in a cartridge comes out enough, and 
expresses a certain thing. 

[Claim 19] The signal showing the condition of said cartridge is claims 15 and 16 or the cartridge of 17 
characterized by including the information showing the developer residue in a cartridge being an amount which 
affects image quality. 

[Claim 20] The signal showing the condition of said cartridge is claims 15 and 16 or the cartridge of 17 
characterized by including the information showing the developer residue in a cartridge being an amount which 
has a bad influence on image quality. 

[Claim 21] the information concerning [ said cartridge ] the class, use number of sheets, or toner residue of a 
cartridge — "reading/writing" — a cartridge given in one term of claims 15-20 characterized by having a 
possible storage means. 

[Claim 22] The cartridge of claim 21 characterized by making said storage means of said cartridge memorize the 
rate of reduction of said developer, and/or the operating frequency of said cartridge. 
[Claim 23] Claim 21 characterized by making the existence of the output of warning which expresses the 
condition of said cartridge with said storage means of said cartridge, and/or the date of an output memorize, or 
22 cartridges. 

[Claim 24] Said developer residue detection means is a cartridge given in one term of claims 15-23 
characterized by outputting the signal acquired by measuring at least two inter-electrode electrostatic capacity. 
[Claim 25] Said cartridge is a cartridge given in one term of claims 15-24 further characterized by the thing of 
[ at least one ] an electrophotography photo conductor, an electrification means to electrify an 
electrophotography photo conductor, a development means to supply a developer to an electrophotography 
photo conductor, and the cleaning means to clean an electrophotography photo conductor which it has. 
[Claim 26] In the image formation system which forms an image in a record medium using a cartridge removable 
to image formation equipment (a) The developer equipped with the developer stowage which contains the (i) 
developer, and a developer residue detection means to detect the developer residue in the (ii) aforementioned 
developer stowage, The developer residue detection signal which was equipped with the cartridge which 
and was acquired by the (b) aforementioned developer residue detection means, The image formation system 
characterized by what the signal showing the condition of said cartridge is independently outputted to the 
controller section, respectively, and a user is provided with the alarm signal about the condition of said cartridge 
for if needed. 

[Claim 27] The image formation system of claim 26 characterized by changing the signal showing the condition of 
said cartridge according to said developer residue. 

[Claim 28] Claim 26 or 27 image formation systems which are characterized by changing the threshold of said 
developer residue according to cartridge capacity. 

[Claim 29] The signal showing the condition of said cartridge is claims 26 and 27 or the image formation system 
of 28 characterized by including the information which the developer residue in a cartridge comes out enough, 
and expresses a certain thing. 

[Claim 30] The signal showing the condition of said cartridge is claims 26 and 27 or the image formation system 
of 28 characterized by including the information showing the developer residue in a cartridge being an amount 
which affects image quality. 

[Claim 31] The signal showing the condition of said cartridge is claims 26 and 27 or the image formation system 
of 28 characterized by including the information showing the developer residue in a cartridge being an amount 



<1 

which has a bad influence on image quality. 

[Claim 32] the information concerning [ said cartridge ] the class, use number of sheets, or toner residue of a 
cartridge — "reading/writing" — a possible storage means — having — the body of image formation equipment 
— said storage means — receiving — "reading/writing" — an image formation system given in one term of 
claims 26-31 characterized by having a possible means. 

[Claim 33] The image formation system of claim 32 characterized by making said storage means of said cartridge 
memorize the rate of reduction of said developer, and/or the operating frequency of said cartridge. 
[Claim 34] Claim 32 or 33 image formation systems which are characterized by making the existence of the 
output of warning which expresses the condition of said cartridge with said storage means of said cartridge, 
and/or the date of an output memorize. 

[Claim 35] Said developer residue detection means is an image formation system given in one term of claims 26- 
34 characterized by outputting the signal acquired by measuring at least two inter-electrode electrostatic 
capacity. 

[Claim 36] Said controller section is an image formation system given in one term of claims 26-35 characterized 
by not providing a user with the alarm signal about the condition of a cartridge, but controlling image formation 
conditions based on the inputted signal. 

[Claim 37] Furthermore, an image formation system given in one term of claims 26-35 which have a display 
means and are characterized by transmitting and displaying the signal for displaying the information about the 
detected developer residue, and/or the alarm signal about the condition of said cartridge on this display means. 
[Claim 38] Furthermore, an image formation system given in one term of claims 26-35 characterized by 
transmitting and displaying the signal for displaying the information about the developer residue which the device 
which has a display means, and a communication link are possible, and was detected, and/or the alarm signal 
about the condition of said cartridge on the device which has this display means. 

[Claim 39] Said cartridge is an image formation system given in one term of claims 26-37 further characterized 
by the thing of [ at least one ] an electrophotography photo conductor, an electrification means to electrify an 
electrophotography photo conductor, a development means to supply a developer to an electrophotography 
photo conductor, and the cleaning means to clean an electrophotography photo conductor which it has. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Generally this invention relates to image formation equipment equipped with a developer 
residue detection means to be able to equip the body of image formation equipment with a cartridge, i.e., a 
process cartridge, or the cartridge-ized developer (for it to also be called a "development cartridge".), and to 
detect the residue of a developer especially and an image formation system, and also a cartridge, about the 
image formation equipment which used the electrophotography method. 

[0002] Here, as image formation equipment, an electrophotography copying machine, an electro photographic 
printer, electrophotography facsimile apparatus (for example, an LED printer, a laser beam printer, etc.), an 
electrophotography word processor, etc. are contained, for example. 

[0003] Moreover, a cartridge removable on the body of image formation equipment means what has at least one 
of an electrification means to electrify the electrophotography photo conductor as image support, and an 
electrophotography photo conductor, a development means to supply a developer to an electrophotography 
photo conductor, and cleaning means to clean an electrophotography photo conductor. 

[0004] Especially a process cartridge cartridge-izes at least one of an electrification means, a development 
means, and the cleaning means, and an electrophotography photo conductor in one, and makes this cartridge 
removable to the body of image formation equipment. Or a development means and an electrophotography photo 
conductor are cartridge-ized in one at least, and what makes this cartridge removable to the body of image 
formation equipment is said. 
[0005] 

[Description of the Prior Art] Electrophotography image-formation equipments, such as a copying machine and a 
laser beam printer, irradiate the light corresponding to image information at an electrophotography photo 
conductor (henceforth a "photo conductor"), form an electrostatic latent image, supply the developer 
(henceforth a "toner") which is a record ingredient with a development means to this electrostatic latent image, 
and develop it as an image, and the image is further formed in the record paper from the photo conductor by 
imprinting an image to the recording paper which is a record medium. The toner bottle as a developer stowage in 
which the toner was held has connected with the development means, and the toner is consumed by forming an 
image. When the toner bottle, the development means, the photo conductor, the electrification means, etc. are 
constituted by one as a process cartridge in many cases and a toner is lost, a user can form an image again by 
exchanging process cartridges. 

[0006] In order that the toner with which the image formation in this process cartridge is presented may know at 
any time how much it remains, in recent years, what equips the process cartridge or the body of image formation 
equipment with the "toner residue level detection means" which is a developer residue detection means which 
can detect toner residue level has increased. 

[0007] It has 2 plate gold of a capacitor mold for a means to carry out this "toner residue level detection", and 
the detection approach by change of electrostatic capacity, the detection approach make light advance into a 
toner bottle and according to the difference of the dispatch quantity of light and the receiving quantity of light, 
etc. are in it. 

[0008] The detection approach by the flat antenna which forms two pole patterns on a flat-surface substrate as 
an example is explained. 

[0009] A flat antenna consists of patterns with the current carrying part of the pair which maintained 
predetermined spacing and was formed in parallel, and arranges this in the location which touches the toner of 
for example, a toner bottle side face. That is, it is arranged so that the touch area of a toner and a flat antenna 
may decrease, as the toners in a toner bottle decrease in number. It uses that electrostatic capacity changes 



with the existence of the toner on this pattern front face. This becomes possible [ taking correlation of the 
toner of a toner bottle, and the electrostatic capacity of a flat antenna ], and it becomes possible by measuring 
the electrostatic capacity of a flat antenna to get to know the amount of toners in a toner bottle at any time 
The electrostatic capacity of a flat antenna impresses AC bias to one pattern of two pole patterns, and becomes 
possible [ getting to know with the current value which flows to the pattern of another side ]. 
[0010] Moreover, in order to detect toner residue level using the above "a toner residue level detection means" 
with a more sufficient precision, the storage means (memory) which can be written to every process cartridge 
(henceforth a "cartridge") is established, and there is also a method of memorizing toner residue value 
information (for example, information, such as 25% of residues and 10% of residues) etc. for every cartridge. 
[0011] Moreover, when the electric contact which connects the body of image formation equipment and a 
cartridge body especially has produced the poor contact etc. at the time of extraction and insertion of a 
cartridge, un-arranging [ of judging the detection value of the toner residue level therefore detected badly / a 
contact / to be true value ] may arise. However, the detection value of the toner residue level before and behind 
cartridge extraction and insertion is compared by establishing a storage means, respectively, and when it had the 
change width of face of the more than which can consider the value, or when the detection value of toner 
residue level has been sharply changed in the middle of **** actuation, it becomes possible to provide means, 
such as telling a user etc. about that. 
[0012] 

[Problem(s) to be Solved by the Invention] However, a problem as shown below arises by the toner residue level 
detection approach as shown in the above-mentioned conventional example. 

[0013] That is, by the toner residue level detection approach used conventionally, the toner residue obtained by 
the toner residue level detection means was restricted when there was a demand from a personal computer, the 
operation panel of the body of a printer, etc. to a user through the controller section in which it is contained by 
the printer, and it outputted to the predetermined output screen on a personal computer screen, the operation 
panel of the body of a printer, etc., and information was offered. Moreover, information, such as exchange of a 
cartridge, was outputted to it and coincidence from toner residue information to the user. 

[0014] Thus, when a user transmits a demand code to the controller section, unless information, such as urging 
toner residue level detection and exchange of a cartridge, has taken the gestalt of outputting for the first time 
and a user demands it conventionally, information, such as a toner residue level detection result and exchange of 
a cartridge's not outputted, but when a toner residue decreases, printing will become impossible [ information ]. 
Moreover, when the amount of survival of a toner has decreased very much, the problem of the heterogeneity in 
the longitudinal direction of the development concentration by development performance degradation etc. will 



arise 



,0015] Therefore, the purpose of this invention is offering the image formation equipment, cartridge, and image 
■ormation system which can be outputted so that not only a demand of a user but a users may understand 
Nearly alarm signals, like a developer residue's decreasing or an exchange stage's being near in addition to 
Dutputting the developer residue detection signal acquired by developer residue detection 
;0016] 

Means for Solving the Problem] The above-mentioned purpose is attained by the image formation equipment, 
cartridge, and image formation system concerning this invention. In the image formation equipment which the 1st 
:his invention will have a removable cartridge and will form an image in a record medium if it summarizes said 
cartridge The developer residue detection signal which has the developer equipped with the developer stowage 
vhich contains a developer, and a developer residue detection means to detect the developer residue in said 
Jeveloper stowage, and was acquired by said developer residue detection means, It is image formation equipment 
characterized by what the signal showing the condition of said cartridge is independently outputted to the 
controller section, respectively, and a user is provided with the alarm signal about the condition of said cartridge 
or if needed. 

001 7] The 2nd this invention has the developer equipped with the developer stowage which contains a 
leveloper, and a developer residue detection means to detect the developer residue in said developer stowage, 
md sets them to a cartridge removable to image formation equipment It is the cartridge characterized by what 
he developer residue detection signal acquired by said developer residue detection means and the signal 
howing the condition of said cartridge are independently outputted to the controller section, respectively, and a 
iser is provided with the alarm signal about the condition of said cartridge for if needed. 

0018] In the image formation system which forms an image in a record medium using a cartridge with the 3rd 
his invention removable to image formation equipment (a) The developer equipped with the developer stowage 



which contains the (ij developer, and a developer residue detection means to detect the developer residue in the 
(ii) aforementioned developer stowage, The developer residue detection signal which was equipped with the 
cartridge which and was acquired by the (b) aforementioned developer residue detection means, It is the 
image formation system characterized by what the signal showing the condition of said cartridge is independently 
outputted to the controller section, respectively, and a user is provided with the alarm signal about the condition 
of said cartridge for if needed. 

[0019] In each above-mentioned this invention, if it depends like 1 operative condition, the signal showing the 
condition of said cartridge will be changed according to said developer residue. 

[0020] According to other embodiments, the threshold of said developer residue is changed according to 
cartridge capacity. 

[0021] According to other embodiments, the signal showing the condition of said cartridge includes the 
information which the developer residue in a cartridge comes out enough, and expresses a certain thing. Or the 
signal showing the condition of said cartridge includes the information showing the developer residue in a 
cartridge being an amount which affects image quality. Or the signal showing the condition of said cartridge 
includes the information showing the developer residue in a cartridge being an amount which has a bad influence 
on image quality. 

[0022] other operative conditions — the information concerning [ said cartridge ] the class, use number of 
sheets, or toner residue of a cartridge if it depends like — "reading/writing" — a possible storage means — 
having — the body of image formation equipment — said storage means — receiving — "reading/writing" — it 
has a possible means. 

[0023] According to other embodiments, said storage means of said cartridge is made to memorize the rate of 
reduction of said developer, and/br the operating frequency of said cartridge. Or the existence of the output of 
warning which expresses the condition of said cartridge with said storage means of said cartridge, and/or the 
date of an output are made to memorize. 

[0024] According to other embodiments, said developer residue detection means outputs the signal acquired by 
measuring at least two inter-electrode electrostatic capacity. 

[0025] According to other embodiments, said controller section cannot provide a user with the alarm signal 
about the condition of a cartridge, but can control image formation conditions based on the inputted signal. 
[0026] According to other embodiments, further, it has a display means, and the signal for displaying the 
information about the detected developer residue and/or the alarm signal about the condition of said cartridge 
are transmitted and displayed on this display means. 

[0027] According to other embodiments, the device which has a display means, and a communication link are still 
more possible, and the signal for displaying the information about the detected developer residue and/or the 
alarm signal about the condition of said cartridge are transmitted and displayed on the device which has this 
display means. 

[0028] According to other embodiments, even if still fewer [ of an electrophotography photo conductor an 
electrification means to electrify an electrophotography photo conductor, a development means to supply a 
developer to an electrophotography photo conductor, and the cleaning means to clean an electrophotography 
photo conductor ] f it has one of said the cartridges. 
[0029] 

[Embodiment of the Invention] Hereafter, the image formation equipment, cartridge, and image formation system 
concerning this invention are **(ed) on a drawing, and are explained in more detail. 

[0030] One example of the image formation equipment which applies this invention to example 1 drawing 1 is 
shown. The image formation equipment used by this example is a laser beam printer which outputs the image 
information from a host computer as reception and a visualized image, and is electrophotography image 
formation equipment which detached and attached to the body of equipment and was made exchangeable by 
using articles of consumption, such as an electrophotography photo conductor, a development means, and a 
developer (toner), as a process cartridge. 

[0031] Electrophotography image formation equipment is equipped with the image support slack drum-like the 
electrophotography photo conductor 1, i.e., photo conductor drum, in drawing 1 . The photo conductor drum 1 
forms sensitive material, such as OPC and an amorphous silicon, on the substrate of the shape of a cylinder, 
such as aluminum and nickel, and is constituted, and a rotation drive is carried out by the driving means A with a 
predetermined peripheral velocity at the clockwise rotation a of 

[0032] Around the photo conductor drum 1, the electrification means 2 which carries out electrification 
processing of the rotating photo conductor drum 1 uniformly to a predetermined polarity and potential is 



arranged. Let the electrification means 2 be contact electrification equipment which used the electrification 
roller by this example. 

[0033] The image information exposure means 3 is arranged around the photo conductor drum 1. In this example, 
the laser-beam scanner with semiconductor laser, a polygon mirror, a F-theta lens, etc. is used for the exposure 
means 3, it carries out scan exposure of the front face where outgoing radiation of the laser beam L by which 
ON/OFF control was carried out according to the image information sent from non-illustrated host equipment 
was carried out, and the photo conductor drum 1 was charged uniformly, and forms an electrostatic latent image. 

[0034] Moreover, the developer 4 is formed, in order to develop the electrostatic latent image formed on the 
photo conductor drum 1 and to carry out to a visible image, i.e., a toner image. As the development approach, 
the jumping developing-negatives method, the 2 component developing-negatives method, etc. are used, and it is 
used in the combination of image exposure and reversal development in many cases. 

[0035] Around the photo conductor drum 1, the imprint roller 5 as a contact electrification member of the body- 
of-revolution configuration which has an elastic layer is arranged further. Pressurization contact is carried out to 
the photo conductor drum 1, the imprint roller 5 forms the imprint nip section (image formation section) N, and a 
rotation drive is carried out by the driving means B with a predetermined peripheral velocity at the 
counterclockwise rotation b of 

[0036] Electrostatic image transfer of the toner image formed on the rotating photo conductor drum 1 is carried 
out one by one to the record material P (imprint material) to which paper was fed from the feed section to the 
imprint nip section N. 

[0037] After the record material P to which paper was fed from the manual paper feed section 7 or the feed 
section of cassette feeding section 14 grade stands by by the pre feed sensor 10, it passes the resist roller 11, 
the resist sensor 12, and the guide 13 before an imprint, and is fed to the imprint nip section N. The record 
material P picks the toner image formed in the front face of the photo conductor drum 1 by the resist sensor 12, 
and a synchronization, and is supplied to the imprint nip section N formed with the photo conductor drum 1 and 
the imprint roller 5. Moreover, in order to solve the problem of the double feed which feeds paper to two or more 
record material accidentally in the feed section at the time of feeding of the record material P, a separation 
roller (8 1 5) etc. is formed. 

[0038] The imprint of a toner image is received in the imprint nip section N, it dissociates from the field of the 
photo conductor drum 1, and the record material P which passed the imprint nip section N is conveyed through 
the sheet pass 9 to an anchorage device 18. 

[0039] It is fixed to a toner image on the record material P by conveyance being carried out in the fixing 

nip section T which is the pressure-welding section of heating film unit 18a and pressurization roller 18b, and 
receiving heating and pressurization, and the record material P which the anchorage device 18 of this example is 
an anchorage device of the film heating method which consists of a pressure-welding roller pair of heating film 
unit 18a and pressurization roller 18b, and held the toner image becomes a permanent image. The record 
material P fixed to the toner image is discharged to face up 16 or the face down 17 according to the delivery 
roller 19. 

[0040] On the other hand, the front face of the photo conductor drum 1 after the toner image imprint to the 
record material P is cleaned by the cleaning means 6 of a process cartridge in response to removal of a transfer 
residue ruble toner, and imaging is repeatedly presented with it. The cleaning means 6 of this example is blade 
cleaning equipment equipped with cleaning-blade 6a. 

[0041] Next, the process cartridge of this example is explained also with reference to drawing 2 . 
[0042] As shown in drawing 2 , a process cartridge C (henceforth a "cartridge") The photo conductor drum 1, 
and the electrification roller 2 as an electrification means for the photo conductor drum 1 being charged in 
homogeneity and a developer 4, Cleaning-blade 6a which cleans the front face of the photo conductor drum 1 
and which is a cleaning means, Waste toner bottle 6b which holds the residual toner removed from the photo 
conductor drum 1 by cleaning-blade 6a is constituted in one, and it is the body 100 (it is only hereafter called 
"the body of equipment".) of image formation equipment. It is equipped dismountable through the wearing means 
101. 

[0043] A developer 4 contacts the toner bottle 41 which is the developer stowage in which the toner T which is 
a developer is held, the development container 42 connected with the toner bottle 41, and the photo conductor 
drum 1 at the developing roller 43 as a development means by which opposite arrangement was carried out, and 
a developing roller 43. Toner thickness It has the development blade 44 which is the developer specification-part 
material to regulate and the stirring member 45 in a toner bottle which stirs the toner T in a toner bottle 41, and 



sends in Toner T into the development container 42, and the stirring member 46 which conveys the toner T sent 
in from the toner bottle 41 to a developing roller. 

[0044] Moreover, before use of Cartridge C, the toner closure member 50 is stuck between the toner bottle 41 
and the development container 42. This toner closure member 50 is opened by the user, just before being 
prepared so that a toner may not leak and equipping the body 100 of equipment with Cartridge C, also when an 
intense impact occurs in the transportation middle class of Cartridge C. 

[0045] In drawing 1 , the imprint roller 5 whose laser scanner 3 which irradiates the laser light L corresponding to 
image information is an imprint means to counter the photo conductor drum 1 below is arranged above the 
process cartridge C by the laser beam printer. 

[0046] In the above-mentioned configuration, scan exposure of the photo conductor drum 1 is carried out by the 
laser light L which it is charged in homogeneity with the electrification roller 2, and is irradiated from a laser 
scanner 3 in the front face, and the electrostatic latent image of the target image information is formed. It 
adheres to a toner and an electrostatic latent image is visualized by operation of developing-roller 43 grade as a 
toner image. In addition, in this example, the insulating magnetism 1 component toner was used as a developer. 
[0047] The laser beam printer of this example is equipped with the developer residue detection means which can 
detect the residue serially with consumption of a toner. 

[0048] In this example, as shown in drawing 2 , the flat antenna 33 in which the capacitor pattern was formed on 
the insulation sheet is used as a developer residue detection means. 

[0049] The detailed configuration of a flat antenna 33 is shown in drawing 3 . A flat antenna 33 has a fluid toner 
in a toner bottle 41, and is prepared with the gestalt stuck on the side attachment wall near the churning 
equipment 45. And two electrode patterns 35a and 35b are formed on the insulating members 34, such as PET. 
For example, alternating current is energized to the electrode 35a side, and the electrical-potential-difference 
value by which induction was carried out from the electrode 35b side is read. The electrical-potential-difference 
values to which induction of each electrode is carried out by the amount of the toner which exists near this to 
35b since the pattern is formed in the shape of a capacitor differ. This different electrical-potential-difference 
value is seen, and toner residue level detection is performed. Moreover, it connects with the body of equipment 
from electrode 36a or 36b to each electrode pattern. 

[0050] Although the electrode section of a flat antenna 33 can be used being unable to limit especially if it is a 
good conductance member fundamentally, by this example, SUS strong against oxidation as an ingredient is being 
used for it. Moreover, as long as an insulation is secured also about an insulation sheet 34, what kind of thing 
may be used. 

[0051] Non-illustrated electric contact is prepared in the body 100 of equipment, and Cartridge C, and when 
equipped with Cartridge C in the body of equipment, the toner residue level detection detecting element within 
the body of equipment (un-illustrating) is electrically connected with the flat antenna 33 of Cartridge C through 
this electric contact. 

[0052] The circuitry of the toner residue level detection detecting element 60 when drawing 4 is normally 
equipped with a cartridge on the body of equipment is shown. 

[0053] In drawing 4 , if predetermined AC bias is outputted from the development bias circuit 37 as a 
development bias impression means, the impression bias will be impressed to one electrode 36a of the flat 
antenna 33 in a toner bottle. 

[0054] Digital conversion of the measured value, i.e., electrical-potential-difference value, generated to the 
electrostatic capacity of the electrode pattern on a flat antenna 33 in a detector 61 is carried out, and the result 
is sent to operation part 62. By operation part 62, a toner residue level detection result is outputted to the 
central-process arithmetic unit (CPU) 64 built in in the printer in forms [ residue / toner ], such as % display and 
printable number of sheets, [ the residue threshold table 63 ]. Warning judges that it is the need from a toner 
residue detection result within this CPU64, and if it is with the need, an alarm signal 65 will be outputted to the 
controller section 67 with the toner residue level signal 66. And information, such as warning (72 73), is offered 
independently with a toner residue signal (70 71) to the personal computer 68 and the operation panel 69 with a 
built-in printer which are connected to this controller section 67, and it provides to a user with a display. 
[0055] This controller section 67 is mainly located in the middle of a personal computer 68 and a printer, and 
plots by operating output units, such as a photo conductor drum and semiconductor laser, based on the image 
information transmitted from the personal computer 68. Moreover, it is adjusted through this controller section 
67, and is transmitted to displays, such as a personal computer 68 and the operation panel 69, and warning 
emitted from each part of the body of a printer has composition which is told to a user. Moreover, in these days, 
the form which builds this controller section 67 in the body of a printer is taken. 
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[0056] In addition, in this example, the bias which superimposed development bias, the about 2kHz same AC bias, 
and about [ -400V ] direct-current bias as impression bias is used. 

[0057] As for the toner residue level detection adopted conventionally, toner residue level detection is always 
repeated, and the result is always processed by specialized circuit called a toner residue level detecting circuit 
Under such circumstances, when a user shows the demand of the output of toner residue level from a personal 
computer 68 etc., a demand is transmitted to the controller section 67, the controller section 67 requests the 
output of a toner residue level signal from a toner residue detecting circuit, and it is outputted to the 
predetermined screen on a personal computer 68, the operation panel 69 with which the printer is equipped 
based on the information to which the controller section 67 was outputted from the toner residue level detecting 
circuit. Moreover, when there was very less toner residue level than this detection result, information, such as 
urging exchange of a cartridge, was added and it supplied to the user. 

[0058] However, in the above-mentioned conventional example, unless a user requires, neither the detection 
result of toner residue level detection nor warning by the toner residue level detection result gets across to a 
user. Thus, in the form which meets the demand of a user, it becomes impossible to have obtained the satisfying 
printing result, without exchange of a cartridge meeting the deadline, and the condition that it could not be used 
without the ability preparing an exchange cartridge continued. 

[0059] So, in this example, when warning of a cartridge which threatens a quality of printed character is emitted 
in addition to showing the alarm signal over toner residue level detection or a cartridge when there is a demand 
from a user like the conventional example, it is characterized by warning to understand to a user on a personal 
computer screen and the operation panel of a printer through the controller section. 
[0060] Hereafter, this example is explained. 

[0061] The cartridge used by this example performs toner residue level detection to serial with toner residue 
level detection detection equipment as shown in drawing 4 . Moreover, the result of toner residue level detection 
answers the result of the toner residue level detection in the time with the rate of a toner residue (%), when 
there is enquiry to toner residue level detection from a personal computer. An easy example of the flow chart at 
that time is shown in drawing 5 . 

[0062] Moreover, in this example, when the rate of a toner residue just before printing becomes impossible from 
a toner residue level detection result by reduction in a toner is 1%, suppose that warning which stimulates 
exchange of a cartridge is outputted to the controller section 67 from a toner residue level detecting circuit. 
When this warning is issued, in the conventional example, it supposes that it remains as it is when there is no 
enquiry from a user, and in this example, when warning is issued, warning which interrupts printing actuation 
temporarily and stimulates exchange of a cartridge is outputted on the personal computer screen 68. 
[0063] Thus, when the printing test was performed with the configuration which tells warning to a user 
compulsorily like the conventional example and this example, just before toners decreased in number and printing 
became impossible, the configuration in this example halted printing actuation, warning about exchange of a 
cartridge was displayed on the screen, and it became that it was possible to use it continuously after exchanging 
cartridges. 

[0064] However, the image to which the stage of exchange is not known since a user does not refer to the 
controller section 67 in spite of toners' decreasing in number while in use with the configuration in the 
conventional example and issuing warning of cartridge exchange originally, but it is in the middle of printing, the 
toner was lost, and printing quality fell is outputted, and performing the printing same after all, after exchanging 
cartridges was not finished. 

[0065] Thus, the case where trouble is caused to printing quality will arise with the configuration which does not 
offer warning about a cartridge as long as there is no enquiry from a user, as the conventional example showed. 
However, printing actuation was suspended to an official announcement and coincidence of warning, and it 
became possible not to reduce printing quality and to use it continuously by demanding action adapted to 
warning from a user. 

[0066] In this example, the contents of warning explained the case of only exchange of a cartridge. However, the 
method of telling similarly compulsorily it not having been restricted to this in practice and giving vibration to the 
stage and cartridge which were suitable for the stage which needs the reserve of a cartridge, and purchase etc. 
is also effective. 

[0067] Furthermore, although the display gestalt of warning was performed on the personal computer screen in 
this example, the approach of warning on the operation panel 69 of a printer may be used, and it is also very 
intelligible to have said that an LED display etc. was prepared, for example, it made red LED turn on about the 
case of warning by the small printer to the extent that an operation panel cannot be equipped, and it is effective. 



[0068] In the example 2 example 1, by toner residue level fall, when Cartridge C needs to be exchanged Even 
when there is neither a predetermined location on the personal computer screen 68 nor a demand of a check of 
a user on the operation panel 69 of a printer It told about compulsorily in the form of warning, and it became 
possible to the user to cancel the situation of printing becoming impossible by toner residue reduction by urging 
the purchase of a cartridge, exchange, or action of being as shaking a cartridge 

[0069] However, although it is a very effective means to warn to be shown in an example 1 and to demand a 
certain action from a user, it may be able to cope with and improve by the printer side, without demanding action 
from a user. 

[0070] For example, print number of sheets increased, after the toners in a cartridge decreased in number and 
the amount of toner survival in which the development in front of a cartridge life etc. is possible has decreased, 
in the printing result, printing Rhine becomes thin or the problem by the lack of a toner at the time of 
development called concentration unevenness etc. has arisen, usable [ it is adjusting the concentration of the 
toner concentration by which it directed or the user's was developed so that a cartridge may be shaken from 
results, such as toner residue level detection, to a user until now just before concentration change arises even if 
the residual toner exists somewhat, and ] — it is continuing using, restricting. 

[0071] So, in this example, it is characterized by warning that to the controller section, and not performing 
compulsory warning from the controller section to a user about the field where the developed toner 
concentration may become thin, but performing control for making concentration into homogeneity deeply based 
on the detection result in toner residue level detection. 
[0072] Hereafter, this example is explained. 

[0073] In this example, the toner cartridge C as shown in drawing 2 was prepared for the experiment. Moreover, 
it carries out using a control circuit as shown in drawing 4 . 

[0074] The development container 42 is adjoined, and the toner bottle 41 which is a toner compartment is 
formed, and suppose that the toner residue level detection sensor 33 is installed in one side face in a toner 
bottle. 

[0075] The toner residue level detection sensor 33 installed by this example 2 installs the electrode plate of a 
pair on a flat-surface substrate, and takes the approach of detecting using transition of the electrostatic 
capacity between the electrode plate. 

[0076] Although toner stowage in the toner bottle used by this example was made into weight and was about 
500g, it set to 250g of a 5000-sheet target the amount of toners contained in a toner bottle, performed the **** 
trial, and investigated about a toner residue and concentration change. 

[0077] Moreover, in order to simplify evaluation, the printing pattern was used as the fixed pattern and made into 
the toner consumption of about 50mg per one-sheet printing. The evaluation approach of density measurement 
compared by being arranging three poor black patterns of 5cm around at a right angle to the **** direction 
every 100 sheets like drawin g 6 , and measuring the rate of reflection density of the developed pattern. 
Moreover, reflection density **** used here was Macbeth concentration meter RD-918. 

[0078] Furthermore, toner residue level detection was performed to this and coincidence, electrostatic capacity 
was adjusted and residue detection of the state of the sky which does not have 1V and a toner in the condition 
that the toner remains enough was carried out so that it might become the output of 3V. 

[0079] The result is shown in drawing 7 and drawing 8 . When it passed over 5000 sheets immediately after the 
cartridge beginning of using, reflection density has cut 1.5 from from. Furthermore, it turns out that reflection 
density exceeds 1.5 and very high-concentration transition is shown from the time of having passed over 1000 
sheets. Moreover, the toner residue is carrying out the increment in monotone of the result of toner residue 
level detection mostly to #### number of sheets. 

[0080] Then, in a toner residue level detection result, it considers as the field which has the danger of a 
concentration fall about the field beyond 2.5V, less than [ more than 2.5V2.6V ] is considered as warning of level 
1, and warning which considers warning of level 2 and less than [ more than 2.7V2.8V ] as warning of level 3, 
considers more than 2.8V as warning of level 4, and suits each less than [ more than 2.6V2.7V ] is hereafter 
outputted to the controller section. And concentration adjustment is made to perform so that one step may 
become high concentration at a time about concentration by 0.1V unit 

[0081] The control mode of the controller section at this time is shown in the flow chart of drawing 9 , and the 
control mode of the toner residue level detecting circuit of a cartridge is as being shown in drawing 10 . 
[0082] Consequently, as shown in drawing 1 1 , even if it was the field where toner concentration accommodation 
is carried out by the controller section according to warning outputted from the toner residue level detecting 



circuit, and a toner residue hardly remains, it has checked that a concentration fall could be suppressed as much 
as possible. Moreover, it was checked that an output will become possible by the stable toner concentration, and 
a **** life will also be further prolonged also about the high-density area applied to 5000 sheets from 2000 
sheets like drawing 7 as shown in drawing 12 if the control to which concentration level is reduced conversely is 
incorporated. 

[0083] as mentioned above , made the rate of a toner residue calculate from a toner residue level detection 
result about a cartridge with a toner residue level detection sensor , and even if it be in the condition which a 
toner residue do not spread only f it become possible to obtain the printout stabilized by sufficient development 
concentration with output warning about the condition of a toner cartridge to the controller section in addition 
to the information which display the rate of a toner residue from the operation panel with which the computer 
and the body of a printer be equip through the controller section . 

[0084] This example explained paying attention to toner concentration. However, the problem resulting from the 
amount of survival of a toner was not restricted to this. Moreover, it was not restricted to relate warning 
outputted to the controller section with the output of not only this but toner residue level detection, either. For 
example, stirring of toner stirring equipment other than toner concentration adjustment can be controlled, or 
image formation conditions, such as a development bias value and an electrification bias value, can be controlled. 

[0085] In the example 3 example 2, to the detection result of toner residue level detection, in addition, when 
warning about toner concentration is outputted to the controller section and the controller section performs 
concentration control according to the output Carrying out concentration change also in a field with very few 
toner residues was lost, and it became possible to fulfill the life of a cartridge, without making actions, such as 
shaking a cartridge also to a user, perform, and led to improvement in usabiliity. 

[0086] However, if the power source of a printer is always maintained at an energization condition and 
hysteresis is clear, although it is possible to also make the concentration of the standup of about 200 sheets 
control deeply from the beginning of using, it is difficult [ it / it is difficult to reduce the concentration fall in 
early stages of the beginning of using with the configuration in an example 2, and ] to always invest a power 
source. 

[0087] Moreover, when an output is about 1V, it is also possible to set up concentration highly intentionally, but 
when this control is incorporated, the printing result of the field currently outputted by the normal concentration 
from 200 sheets to 2000 sheets will become high concentration from a toner residue level detection result very 
much. Moreover, when it continued printing with a low consumer expenditure income pattern, it turned out that 
in addition to the concentration fall by the toner residue the poor development by the fall of the sensibility of a 
photo conductor drum and degradation of the electrification ability in one particle of a toner occurs, and a 
concentration fall arises earlier than a toner residue. 

[0088] In addition to the gestalt of an example 2, in this example, it is characterized by memorizing data, such as 
an output rate of the toner in a cartridge, and an engine speed of the date and a drum, for a storage means 
(memory) 25 to memorize the busy condition of a cartridge etc., and making the use hysteresis of a cartridge 
memorize. 

[0089] This example is explained below. 

[0090] Toner capacity was made into the 250g thing in explanation of this operation, using the thing of the 
completely same configuration as the cartridge used in the example 2. 

[0091] It checked [ cartridge / introduction and / early ] about the standup of concentration. By toner residue 
level detection, it is checked from the example 2 that concentration is low to about 200 sheets in early stages of 
[ difficult ] separation. 

[0092] Then, we carried out to making the storage means 25 of a cartridge memorize the **** number-of- 
sheets information which is one of the hysteresis, and decided to be based on #### hysteresis and to 
transmit warning to the controller section from the 1st sheet to the 200th sheet 

[0093] In this example, as shown in Table 1, according to the information on each **** number of sheets, 
warning level was set up and control which amends concentration by the controller section according to an 
alarm signal was performed. 
[0094] 
[Table 1] 









1—50 


4 


4 


51—100 


3 


3 


101—150 


2 


2 


151—200 


1 


1 



[0095] Consequently, as shown in drawing 13 , it was checked that an early concentration fall is reduced. 
[0096] Furthermore, it checked about the fall of the toner concentration at the time of ****(ing) at the rate of 
low printing. To 50mg/sheet which set up introduction and toner consumption in the above-mentioned example, 
about 10mg [/sheet ] two kinds of 25mg/sheet and 1/5 of one half, the **** trial was performed and transition 
of the toner concentration and toner residue level detection to number of sheets was checked. 
[0097] As shown in drawing 14 , when it passed over about 7000 sheets, the concentration fall was checked 
from from by the result, the toner residue level detection result fell from per 8000 sheets, and the toner of the 
thing of the rate of 25mg [/sheet ] printing was lost by about 8500 sheets. About 25mg [/sheet ] consumption, 
50mg [/sheet ] consumption was needed the bottom twice [ about ]. However, about the thing of 10mg [/sheet ] 
consumption, while there was sufficient toner residue, the concentration fall was checked. This is a phenomenon 
resulting from the development engine performance of a toner having deteriorated. So, in **** which exceeds 
8000 sheets, in this example, we decided to output warning to the controller section and to amend 
concentration. 

[0098] Then, the sequence which outputs warning level to the controller section about 10mg [/sheet ] 
consumption according to number of sheets as shown in Table 2 was adopted. 



!0099] 






Table 2] 












8000—9999 


1 


1 


10000—11999 


2 


2 


12000—13999 


3 


3 


14000- 


4 


4 



[0100] As shown in drawing 15 , the result became possible [ obtaining the output of concentration transition 
stabilized without causing a concentration fall ] by usual [ of 8000 or more sheets ], even if it was the case 
where a concentration fall arose. 

[0101] A possible storage means is established, as mentioned above, the information concerning the class, use 
number of sheets, or toner residue of a cartridge to a cartridge — "reading/writing" — on the body of image 
formation equipment on the other hand a storage means — receiving — "reading/writing" — by establishing a 
possible means By saving information, such as a busy condition of a cartridge, for the storage means of a 
cartridge, and outputting the alarm signal about the condition of a cartridge to the controller section 
independently besides a toner residue level detection result It becomes possible to obtain the plot by the stable 
printing concentration until a toner disappears from the use early stages of a cartridge completely. 
[0102] The contents of storage over the storage means of a cartridge, the contents of warning outputted to the 
controller section, etc. which were stated by this example were used for explanation of this example, and were 
not restricted to this. 

[0103] Moreover, it is possible for also making cartridge conditions, such as photo conductor drum turnover time 
and a toner residue level detection result, memorize besides number of sheets to aim at improvement in 
usabiliity. 

[0104] Moreover, although control of the controller section to warning explained in this example with the gestalt 
which performs concentration accommodation, the control and the amendment by the controller section can be 
utilize by not having been restricted to this, control stirring of toner churning equipment, change various image 
formation conditions, such as a development bias value and an electrification bias value, for example, strive for 
improvement in image quality, or improvement in usabiliity etc. 

[0105] Moreover, it is also possible to carry out as [ demand / to a user / from on the operation panel built in 
the personal computer screen or the printer depending on the contents of warning outputted from the 
cartridge / in telling the contents of warning / from a user / a certain action ]. 



[01 06] In addition, although this example explained the case where this invention was applied to the 
electrophotography image formation equipment which equipped with the process cartridge removable, it cannot 
be overemphasized that it is also applicable to the cartridge-ized developer, i.e., the electrophotography image 
formation equipment which equipped with the development cartridge removable. A development cartridge is 
explained below. 

[0107] One example of the cartridge-ized developer D which are other modes of this invention is shown in 
example 4 drawing 16 . 

[01 08] The developer D of this example is cartridge-ized in one with the development container 14 equipped 
with developer support (development means) like a developing roller 5, and toner bottle 4a which held the 
developer in the interior in order to supply a developer to this developer support. That is, the developer D of this 
example can be considered to be the cartridge which carried out unitization of the development equipment 
configuration section of the process cartridge C explained in the example 1, namely, was unified except for the 
photo conductor drum 1, the electrification means 2, and the cleaning means 7 from the process cartridge C. 
[0109] Therefore, the configuration of all the development equipment configuration sections and amount 
detection equipments of developers which were explained in the examples 1-3 is similarly applied in the 
developer D of this example. Therefore, the above-mentioned explanation which gave explanation about these 
configurations and an operation in examples 1-3 is used. 

[01 10] As mentioned above, the same operation effectiveness as examples 1-3, i.e., a cartridge with a developer 
residue detection means, is received also by the configuration of this example. When adding the information 
showing the condition of a cartridge in addition to data, such as a rate of a residue of a developer residue, 
outputting to the controller section and reducing printing quality remarkably Even if it is the case where a user 
to a demand cannot be found, the operation effectiveness that control to the contents of warning which 
performed the alarm display compulsorily and were outputted from the cartridge in the controller section can be 
performed can be attained. 
[0111] 

[Effect of the Invention] As explained above, the image formation equipment, cartridge, and image formation 
system concerning this invention The developer with which the cartridge was equipped with the developer 
stowage which contains a developer, The developer residue detection signal which has a developer residue 
detection means to detect the developer residue in a developer stowage, and was acquired by the developer 
residue detection means, Since it considers as the configuration which outputs the signal showing the condition 
of a cartridge to the controller section independently, respectively, and provides a user with the alarm signal 
about the condition of a cartridge if needed An exchange stage is [ that a developer residue is decreasing in 
addition to outputting the developer residue detection signal acquired by developer residue detection, or ] near, 
It can output so that not only a demand of a user but a user may understand which alarm signal clearly, and 
improvement in usabiliity can be aimed at and the stable image quality can be acquired. 
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#u h?e*- h y » y©imKKf5S§i#MS 
[if #5 2 7 ] b«k*- h y y >>©ttfig£*-r<i#£ 

B0lBiM«SiMS«ctc. 0 r ^ib3 * C 4 £#tfi£ 3" £if 
*52 6©@H$Jf2li5E->*^A. 
[ If #5 2 8 ] BiTiEifi&£'Jgia©BHii£ *-hij»y 

»2 7©IMsS->^fA. 

[if #5 2 9 ] »?fE#- h y -j iXDtmzm-rmn 

-rt»fg*StrC4^®i-r^it*312 6. 2 7XB2 

8©iii^ff$^>x^A 0 

[If #5 3 0] fuse*?- h y i>©tt<ii*^-r«-^ 
«. *- h y », yft©5«#fl$fi#iljMtcRj«£i**.£ 
c £*arm«**tf c <t£!B«4£-fsit*5 

2 6. 2 7X1*2 8©iij»0t!K->XT-A. 

[it*53 i ] BtriB*- h y 5. isotrnzmtmn 
sg-c* sci £s-ri# $R*^&c 4 m<tr Sit* 

52 6. 2 7X»2 80iM^n. 
[19*53 2 ] buIB*- V >J v i>St. 13- h 0 ■> i?© 
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f5IBIB^^C*fL/ r^iX^/g^ji^j 
W#6^S*Wr^C<!:*!^8i4-r*I«*52 6-3 1 

[if #5 3 3 ] h«IB*- h >; ^©MiaiBte#©«:. 
mriB5^J©j«^©iIgRCK/X»friB*- h V -jiSCD 
«ffl*S ; &iBtt3-&r*j< C4=£^a<!:-rSif*53 2 

[if *5 3 4 ] bmib^7— h -j ^©Kriaiatt^etc . 

10 WIB*- h 'J ^©tt«S?:^-rg^©W^©W^RV/ 
X(JtH^©X9B ^rlBtt^^rte < C 4 *«fta«t-r Sif * 
53 2Xtt3 SWH&JiMi^T-A. 

[ if *5 3 5 ] mizm&mmmtfitamMi , 'p & < t 
i> 2 ^a>mwmof»mnm^m^t z> c <t tc £ -c f# 6 

nsm^ i &tH*-r'SC<!:«:!HFgt<!:-rSif*52 6-3 4 

©i»-rn^©5tciBtg©iii«»jfiSi'^7 i A„ 

[if*536] frlB=i> hD-vgi5«. 13 -Y <) 

20 -5if*52 6 ~ 3 5©t,>ma>©5K:fe«S©i!giJfJl£-> 
A. 

[if*53 7] MtC 3i7f:#g£WU tfe»IL//c5^ 
Si)g|«KRITStf#B?:^-r^fc»©ls^R^/X«mi 
IB^- h y ^5>©ttiL£tcwrsg^#?:c©s^© 

{Cjtmi/r«^-r^C44#Si<i:-r^W5}c52 6~3 5 
©um*>©5«CiBtg©iij^}f^^X A„ 
[if*53 8] «^©^^^tSSiiiilSJ 

/c*©«-^si>vx«B5a*- h y vv><DVsmM?z> 
30 ss<t^?:£:©a^a*wr5«stc^®L/-c^-r 

Sc4*#8i:4-rSi«*52 6~3 5©c»-Tn*>©5tc 

is.&commzfs.i'x f- a. 

[if *5 3 9 ] fnria*?- h y v vitmic, n+wnm 
^4 y > t> y - - > ^#ia© 5 ^©^^c 

< <t4>-oWr*Ci*^Si4-r^if*52 6-3 7© 

^-rfta>©5«c!Big©i®{&ff$(&^;*^A„ 
[^cDpifflrj:^] 

40 [0 00 1] 

*^*ffl^/ciii^ff^iig{ciigL. ^«:. *- h y 
{t?n/c5^B ( r^^- h ij ,yj i to 5. ) 

R^m^m^,u^7-A. mat. *-hy ?%?icm-r 

•5. 

[0 00 2] ccr. ni^fS^g<!: Lnt. mx.tt, 
so <«*.«. LED^ 
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styles. ayi??x 7- f t y n 
c o o o 3 ] x. m»Bmm&*mc%tsimi&i:»- b 

©£t>5„ 

[0 0 04] #cc ( ■T-ntx^-h'j^yiti, 
18. gus^iaaD*? y > y^nwpri < £ & — 3 

•r£4>©-c£>s. x«. d>tt<£t>3i*3'-j3£*TCJK 

ffcffNC*- h'J? S^bb. £©#- b 'J * 

[0005] 

ism* (wt. rs^j it^„ ) icmmoxm 

t l xmmt l . mias>ytm> htmm.#x*> zmkm. 
•5. izm^mcit bi--$:$i.®LttMmmnzmw£ b-c 

ffiffl^«^0-fe^*- I- y 'r^aitiCir, SO* 

[0 006] c©7'a-fe;*27- h y ? ^©gj&jfc/S'c 
*{c. &s¥-xithi--m&u<-<Ji>z&i%ixgzmmpim 
■ir^*- h <)■> v>ximi&Bf$.mm:*i*t l cffiz.xi.>z>i> 

[0007] c© r h^-^au-^ju^j shirrs 
^{b*c^&i£Sti#j|£-?>. h^-'§Srt^*jiA?-a-^ 

«#» i ^I* S©^fC J: * tfc*0;££ & <!: ifi * £ . 
[0008] -tfli bT¥ffiSffi±K2&^£->£Jf$ 
/£-$- 5¥I7 > 7^ CC J: S £. 

[0009] ¥ffir>7=-^tt, wje©i»B.*«-3T¥fT 

(cffJfiSS nfc-*f©iS?iSIS£}$ r> fc/< * - > r«fS 3 
4T.. h^-'§SfI"Jffi©hy--ig't- i> 

■rStCfiet,\ h^--i¥HT>-r^©^'l4ffiS*ij^>-r 
£<fc deleft 3 ft£„ C©^^->*M±{c*S h^-- 
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oWitc J; or»m-gfa*'^bTSc c 
a©twi*ttsc£*«5nB£&9. 3pffiT>fy-©»'i 

>©— #©/-•£ - >(C&8fc'-< -Y ZtMJQV . 

[0 0 l 0 ] x. ±m r h^-aSU-yi/ftWED^fRj * 
10 fflt^ch^-jaSU^U©fe|^5: t Jr0»fSft<tT-5/c 
a&'c . 7'a -fe.* h y ■» (j^T. r»- h y * V> j 

h^-gififfittffi (mta:^S2 b%. m&i 0% 
£o-,fctt?R) - h y ^S'cietrr 
s. 

[0 0 1 1 ] X. *- hy f^©J£t^LB#. »tc. Bi 
*^i?g*:ft:< , :^- h y ^mMWS 
.^.Aj: ZWmMfr&U t'*£.CX L * o S.^S 
•cj: o-cl*(ij Lfc h ^-^Mu^©*imfii€:K©fii-c 

- h y » ^jfit^bMM© h^-^au^©tfeai<B* 
^•n-entb^L.. -?-©ffl*J#^6nsJW±©g:fbii!i«r^ 

iiitt»i^©]atf-Ch^-g|SU^U© 

■s#^c a-icmhit ix i'©^fg*^ d -s c t &t>imt * 

[0012] 

{$mi)W®iis&*>t?z>ism] b*>b, ±iBfit*t«(T? 

[ooi3]o$»3. ee*fflc>6nr#fch^-siab 

fo - ^gp^ii br-'^ v y > »^cd^-^u - 
no ;<v n ^^©^©W^fflffi-^'y >$*<*© 
fc. x. ^tiifips'c h^--^stf$s*>6. ^m^tcst 

40 b. h y ^©£&^©rafR£m7Jb-C(,>/c 0 

[0 0 1 4 ] COJrMc, Sf*tt. h^--giab-<;U^ 

b y i>©^*Ci-r^cott*Bii. ffiffl^n 
•3 . \-i--mmi"<)i'mat&f& j p*j- b y -y isotmu 

«W*WWKcil>«c < Zt-oX b* o?cJS^(i. 
©(BTtc «fc •Sil«rSS©S#^rfijtcte^s^— 144 
so o fcP5af*i4 bT b * 5 . 
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[0015] Ur>x . *Moa«tt, mmtmawa 
mmnmmm. ft- v y •> ^Ra : mmm^^7-^a& 

[0016] 

[issi?r«^sfcif>(D^s] ±izmm**mMt>m?> 
mm^ms. a- f -j v&umm&i&i'ZT- ak-c 
g#rrntf. s& i ©*^bj«, h y j, 

[ooi7] m2<D*£imt. mmmzi&M-rzm&m 
m&ma^mic^-o xn^titcmmmmm^mnt . 

=>> ho- vSIUcffl^U huIB*- h 'J ^©ttPJttlH 

vzwsm^z&mcfccx&mmicmm-rz. c<t* 
^isu-r**- h y v *;x$>z. 
[ooi8] mz<o*mm. mmmsmmcmm^m 
tuft- v y 9i?*fflt>r. iBii««mciii^*^fiS-rsii 

^fiE^X^-AtctetJ-C. (a) CO?iffcSiJ£iR*fi-r£ 
BfttWRMfl.* tt*. tcmmmi t . (i i )mriBil®i?i|iR^ 

*T h y » i^. £<®*, ( b > BUfa?l«S'JgiStfc 

- h y 7 ycD«ss«:*-r(i^i*-en-enfe35:{c3> h 

[0019] ±ieg*#SBjjC£:-c > — Hl®!il«tcj:n«. 
OTia*- h y v y©R^**t-ft^*Huia3itfsSiJSia«c 

[0020] f6oniisg«fc < i:n« > mria^M'i^s© 

[0021] flfe©nis&«tc<fcnB: > tufa*- h » s> 
©tfc.«£*-f <f-*t«. a- h y 5>rt©3i^j^a*s+ 

mmc&m*5-z.z>&x&zc±*m-rmmztsts. x 
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t*> Bute*- h y ^©tfesssr^-rm-sfi*. *>- h y ? 

[0022] fHj©S«SS§fiHC J:ntf , WIB* - h tf » ^ 

wc. *>- h y ? tefflttfit. *i>t*h^-»« 

[0023] ffe<DSlJfe^fiitc B?ia*- b y s> 

10 ©S?IBIBtS#l2tc, BiflBIStfeS'JO^CDjISSi^/XJ* 

fria*- h y ^©€effl«s*ia«s-ti-c*f < . x». 
file*- k y 9 ^©BMiaiets^SK. mib*- k y 

iate<*-a-c*j< . 

[0024] fte©nfe®«tc j:n«. mammmmm^ 

zcticx^xwiitizm^ztiiti-rz. 
[0025] «txDm&mm<>c£titt, buib=i> h p-^ 

[0026] feommmmicjztu*. wtc, 

[0027] ffe©SIJS^filtCj;ntf > MtC. 3t^&£ 

30 micmm^xmTji-t z>. 

[0028 ] mwm&i&mcjztux. 151a*- h y ? y 

[0029] 

m. t>- \- y v isRvmmz&Li<'X7*j*&wffi< l cMi,x 

40 [003 0 ] *iSP!) 1 

iurtB^-rs u— y-br-A^yi/^-c*"?. 
a-tzft- h y >i>£bxm&*mcitji,xmtttL&8t 

*imc i> ttm*wnmmBfS.$i&xih 

[ 0 0 3 1 ] m 1 tefco-c. mT^Jtil^^^gti. 

50 k^a 1 *m*-x^z>„ myt#h'vA i«, opc, 7 
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[003 2] mitt* KvA 1 ©SHCCH, HHeTSJISt^ 

n - 7 £ fcffl I, tcmtik&m%i&; £ 3 ft 6 . 
[003 3] K 7 A 1 ©SS«C«. PB^m$RSg* 

^S3*sieg3ns. «i*«-ct*. s*#©3«. * io 

zg&u— tf-> #y=f>5-7-, F-9 

fcU— tf-t-A^+i-^-^MC^-CfcO, ^0^©* 

f shjsds ft/c u — y- \z- a l sais* ltms k ^ a 
[ o o 3 4 ] x, @#{* k 9 a i ±tcmts titcwmm 

2J&^&j£^*m>£ft. -Y-X-S^t£ 20 
[0035] .@7fc# K -7 A 1 ©HfflKt*. MtC. SittJH 

[0036] Mm-?z>myt<* h^ai .wcj&jssftfc h 

fcfB&ttP fC*fL/-C»X»me¥^nS. 30 

[0 0 3 7] 3^ U6*tt8|5 7 M&iJRgin 4^© 

i o-ef?tSbfcf£K:, i/yxha-7i l. 

>-Tl2. &&ffiti<{ Kl 3*jiiaL.-ClE^f 7*aJN 
-c®3fc# K-5A i ©^ffitc^$n/c h^-fgstisjgHHK 

(8. is) 

[0 0 3 8] e^^gPISKCfc^-C h^-ffc©!^* 
*W. fe¥--7 7-g|JN=&iiilC/ciei^Pii. !S«7fr*K 

■7A i©ffi*i?>^at3n. ^- h^9*fflr>rj£^ 

El 8^JB2l3n*. 

[0039] *Xtfcffl<Z>£*&B 1 8 «flD&7 ^ ;UA:z 
f- 1 8a£JjnEa-^ 1 8 b©E»n-^*»e>% 

S7-/juAjn«i^©s*ssr*D. v 

7l8b ©EESSPr* v -fSflTClkftMmZ ft 50 
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ttPffia-^ 1 9KS6-0-C. 7i^7^16fl< 
te^x-fX^W 7<N.gf!il<?ft.S < , 
[0040] — E»«PK»-J-* V ^-ffcfK^fg© 

f»3*vc»»jaiyTfMfc«:ttsti*. 43116010? y- 

->i^86tt. * 'J-->y^U- K6 afcffi**::/ 

[0041] ;xtc. EI2^t#Bsi / r. ^llJSpijw^a 

-feX#- h 'J ? iP(CO^Tift^TSo 

[0042] !2(cStJ:?K. T'at^-hy^ 
C (KTF. r*- h y vV\ tm. ) (i. WH5 
A 1 F5 A 1 ZKj-lC&W.-r&tcttXD&m^ 

i <nmm*ffi m? s t> y ^&-c*£ * y 

WU-h'6ai, * y-^v^u- K6 aK«fc»)Si 
K7 A 1 *>6B£3tifcSSB h *-*JK£:-r (- 
t-SS6 b<t#-#l*W:«fl£;*ft. iiiSi^fi3E«g*<* 

i oo («t. r^g^j ic^„ > icmm^m 
i o l^^-oraxo^L/Pififetc^sn^. 
[0043] m®mm4i&, m&fflT-»>z h^--T*iR 

4 1 tm&2titcmm®&4 2 . ®^ a 1 tc*m 

743 ic^gi, . h t -mwzmu* tt&mtmmt 

K4 4. SCJ f h7--g:||4 1 rt© ^ 

- t ztstn b^mnm 4 2 ^ h - t k> im* h * 

-®&ft$mmtt4 5 . I-7--S3&4 l^e.iHt)ji*4a 
h^-T^^O"7^i?iiTSlg^aJtt4 6 Zffi*. 

[o 044 ] x. *- h » isco&mmat. bi-- 

§S4 l iil^lS4 2 ©raK h^--«±W5 0*ife 

*5nr^s. c©h7 v -#t±si5*t5 o«. #-(-•;•;. 

ten- V y v^c«:^S-rsii:mi{cj.— y-tcjrorea 
[0045] Hiccfct^r. u-if-t-AT'y >i?tc 

d - 7 5 *ifBi9: s tir t i -s . 

[0046] ±IS«tfifC*Jt,i-t . jfSTfef* K => A 1 *s^m 

p-72 iCctorfcj— tc^^sn. ^(Dmmzv-y- 

7, + r 7^ - 3 *> 3 *i U — L tc J: o T^S 
S^3*a. @W©iiimtfff6©^m^tlt*J^/jS3*i.5, 0 # 
i»D-74 3^IK<toT, h7"-#5 
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[0047] *w&mo\s— if-e , -A7 , 'j>$ii n 
- ©?imtc{$ r ©gia* a;*****- sci©-c^ 

[0048] *9z&mx&. m 2 tc^ti 5 

[0 04 9] 0 3{C^p®T>f-^-3 3 ©i*fffl&«$J5S£?n 
■T. ¥fflT>-f-^3 3«h^--S^4 l^Oht-iiiiS 
»W-C* *) m.W&&4 5 ©&&©, fflUSKSg *) ftVZB 
IfccmihlnX^Z. ZLX. PET&<b'©*fii&g|31tf3 
4 ± CC 2 Jfc#c©«g^ ^->35ai35b #8JM 6 ft 
Tt>£. W*tf«g3 5 aflHK32SK«8K%a*L/. ^g 

3 5 bm&zmmztiitmEEmzmfrtz. ^e-a-i^ft© 

^gBn >7=>^-tt{C^- £- >#Jf?fi£;* ftro S C <t 
C©ftfitc??iS-r6 h^--©StCj:o-C. 35 b 

r, h^-^su^n^^ifoTc^. */c. -eft-e 

ftOSg/^-^B. mg3 6 aXB3 6 b<f5$|g 

[0050] ¥-mr>7~)-3 3©sgSP#B. S*&fj:c 
ii«tt©§Pttr*fttfmci®;r*-*c £»& < ftffl-r ^ 

us£ffifl?i,-ct>s„ g/c. h3 4ttot,>-cfc 

#Mf#fliS3ft ■5©T-*ft«i'© J; 5 tctOttlli. 
[005 1 ] £IK:$f* 100i*-hU? ^CtCtJ^a 
^©«^S.#.*^W?>ft'r*sO. *- h ') "jzyCimm. 

y ycow7^tt3 3 tmm*m*i<D v-r-mm. 

[00521 S4K:. h >; ? i/tmtiiX&lciEnic 

mmsntc^^o) bi--^&u-omjmvnaue own 

[0 05 3] H4fc*K,»-C. 31«^'-/TXenJD#©ib 

tyt^t, ^©epjji^w txb. v-f ~^^H<owmr 

3©— #©^g3 6 atcEPflnSftS. 
[0 054] t£HJHISg6 1 fC-C, ?17>ft3 3±© 

sg/^ * - >©swg?a&c*t l x z mmmBv % m 

fiEttg^JrjUX&L -e©*Sm*iittlSU6 2*CiMS„ 
MStS)J6 2CCT. h^-^ai^;i/tfc&*§m£8«ggflS 
r— ^6 3£it«*LT. mUtYi--mmi%Wn 

ftr^s^^siie^s (cpu) 6 4-sW^j-rs. 
c©c p u 6 4 ?j-c h £sst*fci*§£j: <o wmotom 

*»£9*»©fl|«*fTt>. Mi*681S«^6 54 h 

W^TS. -ei/T. C©=>> ha-7g|56 7fCS^3ft 
Tl>i/<ya>8 8-?>^y >^f*gH©rt^U-i'3>-'< 
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4vJU6 9^h^-^Sfs-^ (7 0. 7 1) iifeLtS 
#(72. 73) ttfOttNftHMtU SSggKJ:-, 

[005 5] C©^> hn--5SB6 7B. £tCCV=i> 
6 8i7 - ';>^©c}JratCfiS0. ^V3>6 8£*)'Mm 

2tixztcm&famcm-n.>x. ms^a^a: 

U-1f- & t'©ai^^g*tg^ L t fHS«f t 5 „ . 
^y >*#&gg|U: Olfetf 6ftfc§£&£"«C©=i> h 
a-5g|56 l*ftl,XWL i )Wtbht\X'^Jzii,Q 8-$>=j- 
10 ^U-^a^*;^ 9fc£©^^g^l<t<*ft. fig 
m%^*aZ>2tiZJ:5rj:ttlS.£rj:iXi,>2>. *fc. Bt^- 

m&WLhinXX,**. 

[o o 5 6 ] ra. *mmwxiZ£um'-<-<TxtLxm®. 

^U7^i0C2kHzgS(D3?^7^<!:-4OO 
VlS©IS^'-f7X%llLfc^'l'7^4W>tl,> 

[0057] ££*»ffi3ftr^s b^-mm^-ovrnm 

B. h±~3»U^I4^#ft«it9iS3ti. -e©*ss 

or. fcifflSft-co-S. *•©£ 5 fttt»t\ ttJB#&''<v 
a > 6 8 6> ^ -^S l^"<^©tiS^©^4^ L 
SJR*J3> Fn-7g|J6 7^jMfl?n. n> 
ha-7§|367*Sh^ -SI*t^S0@K tc ht-ifU^ 
-'Ht^Offi^tRiSO. 3>ha-^g|J6 7*ih^— m 
fiU^^^llISS^etti^Sft/ctSfRtrTctc. ;<ya> 
6 8±©^©@ffi-?>. 7-'J ^ZlCffi-L^tlXl,^*^ 
U-^3>^*^6 gfei'^tb^^tx^. */c. C©^ 

30 h y •> ^©5SJft*ffi-r%<>:©tS$a*#ttlLrfi6 

m%lCMLXi*teLXMc. 

[0 05 8 ] Ltf>L. ±Kfi£*«lTtifiWHif*JS*L/«C 

©«fc 5(c^ffl^©g3?tctc.^.s^-c«. h >; -^^© 

ft-rtCfiEffl-r#^C^Sg*m>T L£-otcK> btc. 
[0 0 5 9 ] *Ct, 2W06«rB. h^-giau^-'U 

40 tfcfci^*- h y ^ isicm-rzEgmm'&xmoj: -5 tc 
fiW#<fco^©*ofci#«:!iim-r-2>ciKfln^, eh 

<t*tt. ^^hu-^uimcx^y^>mm± j pyj 

[0 060] «T. *Sli6Wl«:^t,>-ciftH^-r 

[006 1 ] #HJ60t|-Cfflt,>£#- h 'J i^B. S4iC 

50 ^au^i/^©^B. />y3>«to h^-jsau^ 
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^foment-? r> tct # . *<Dm&-v<D 
mmu«*ma<!ttm* \-t-mmm (%> kj:->tjB 

© h ^-«S^A* 1 %<Dmic. * - h 'J f S><D£&*(8 
6 7 'sm^-T £ CiiTS. C «Z>S^*^^ 3 tifc*£ 

[0 0 63] 5 (C. fi»^*3atM<DJ:9(<:* 

iciy- V y 5»i?<DSJftCcWr4ff^**«^Sn. 27- h 
[0064] L2»U 8£*p!|-C©«fiSt?«. &ffl#(C h 

i-~-&m'}>\s*m-ti3- h y -^^©g^iH^tt 
JM6«fft>«;c»<Dr. £&©i$W;!*&a>e>-r. ep©m* 

[0 0 6 5] CCWrSK, mtM-Ctjkl.tcJzSlC. &m 

[0066] ^SSfllrW:. S^CDF«?ifii*- h <) -y V 
itCint,cm.6titci><D'C\ l ttj:< . mt*. */- h 'J 

©^(§**£<gr*£fcSjw-*>. mAicmutcmm. *>- v 

[0 067] JgtC, 4mitCK*f!Kr>KKXM'<V 
3>fflffi±T?f ofc*J. ^"y >^CD^"-^U — i"3 

>^*^S:iHirtftC»«i*cD/hS!^y>^t?«, L E 
D&5*fc£*ttt*. 0«*««£©*§^K:Wl,Ttt3)se© 
LE D^.^iTS-ti^iK^fcC itt^fK^Ol 

[0068] mmm 2 

50S«lT?«. h^- »«U'<AHftT«cJ:'). *»- V 'J 
v S>C©£tfe#s&5fc*§£& i'i*. V 3 >BM 6 8 ± 



(8) ^2 00 2-2 68 47 6 

14 

SBWffWcfcOfc-e. flWB#«:*tU 27- h y » 'Jomx-p 
[0 06 9] L-^U. XK0!tltC?iVr£9tC«&€ff 
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